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(S) Device for collecting drinking water from the atmosphere. 



(57) A device for collecting drinking water from 
the atmosphere, based on the prior filtration of 
the air, dehumidification of the air and the 
subsequent purification of the obtained water 
supply, comprises a self contained unit (11) to 
be connected to a source of electricity. This 
self-contained unit (11) comprises an air purifi- 
cation filter (12), two refrigeration compressors 
(23, 15), one fen (25), a condenser coil (17), an 
evaporator coil (16), a water holding reservoir 
(19), a water dispensing line, pumping means 
(21), and purification apparatuses (18, 22) to be 
mounted before and after the water holding 
reservoir (19). The purification apparatus moun- 
ted before said holding reservoir is a water filter 
(18), connecting directly to said condenser coil 
(17) and to said water holding reservoir (19). 
The pumping means (21) are placed outside of 
the water holding reservoir and are attached to 
the water dispensing line. 
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The present invention relates to electric devices 
for drinking water dispensing, to be installed in the of- 
fices, in public places at home, etc.; more particularly, 
to atmospheric water collectors. 

Background of the invention. 

One of the major challenges facing the world in 
the 1990's is a reliable source of fresh clean drinking 
water. It is widely known in the USA, for example, 
that 20% of all municipal water systems have detect- 
able levels of contaminants, and a study by Cornell 
University found that more than 63% of rural house- 
hold water supplies were considered unsafe. Canadi- 
ans magazines and newspapers also note that many 
Canadians do not believe assurances that their local 
tap water is safe to drink. Analysis revealed several 
chemicals in Toronto water, some of which are poten- 
tially harmful. (Maclean's/January 15, 1990). 

More and more, consumers are turning to bottled 
water for their drinking needs. 

However, using bottled water for stationary cool- 
ers, consumers have to lift heavy bottles, store them, 
return them and take care of monthly bDls. And with 
the average price of bottled water around $5.00 for a 
5 gallon bottle, an office orfamiiy household can easi- 
ly spend $50 to $100 a month for their drinking and 
cooking needs. 

Moreover,*... pricey bottled water are not necessarily 
safer or purer than plain tap water", the General Ac- 
counting Office (U.S.A.) said in one of the reports. 
(U.SA today, 04/11/91). 

According to the Northeastern University (Boston) 
study, the office cooler may be pouring out enough 
bacteria to make people ill. After testing reservoir 
tanks and faucets in 10 campus coolers over two 
months, it was said, that the lower number of bacteria 
were in bottles before they were put in the dispenser. 
Bacteria multiplied rapidly in reservoirs and faucets. 
(U.S.A. today, 05/28/92). 

Several alternative designs of water coolers were 
found in the prior art, describing portable devices for 
collecting and providing drinking water from the at- 
mosphere, thus avoiding the above-mentioned prob- 
lems of bottled water supply and use. /U.S. patents 
Nos. 1,931,347; 2,409,624; and 3,675,442 can be 
mentioned in this connection./ 
U.S. patent No. 4,255,937 describes an electric appa- 
ratus contained in a portable cabinet Adehuimidifier 
is located in an upper compartment separated by a 
horizontal partition from a lower compartment. In the 
upper compartment, two opposite walls are perforat- 
ed to provide access of new moisture carrying air to 
circulate about the dehumidifier compartment A wa- 
ter feed conduit from the dehumidifier leads to a water 
collecting tank in the lower compartment, passing 
through a water filter on its way. An ultra-violet light 
bulb sterilizes the water in the tank. A water level con- 



trol in the collecting tank controls the operation of the 
dehumidifier. A water pump controlled by a combina- 
tion water discharge spout and pump switch pumps 
the water to the spout, up through a checkvalve and 

5 another water filter. A complete electric refrigerator is 
also included with the cabinet for keeping the water 
cool and drinkable. 

However, the described device has several draw- 
backs, namely: its dehumidifier system does not pro- 

10 duce sufficient quantities of water, its sterilization 
system is not reliable enough; the device is noisy, 
consumes considerable electric power and does not 
provide the necessary heat dissipation, thus lowering 
the efficiency of the system. 

15 More particularly, tests have revealed that the ul- 
tra violet light can only purify up to 1/2 inch below the 
depth of the water line in the tank. 
Bacterial growth and build up can accumulate in trays 
and tubing of the device, for instance, in the feeder 

20 connecting the dehumidif ication unit and the holding 
tank. Moreover, this feeder becomes clogged with 
sediment or other hard materials, which are not puri- 
fied in the process of the unit, thus the water filter 
placed prior to disposition of the water from the tank, 

25 is useless. 

Besides that, the described device design does not 
encounter the machine's pressure variations and 
temperature fluctuations, thus the functioning of the 
machine is critical to these fluctuations, especially to 

30 the temperatures below 10°C degrees. 

The cabinet of the machine suffers from contamina- 
tion by the unfiltered air, thereby increasing the fre- 
quency of undesired failures and servicing. 

It is therefore the purpose of the present inven- 

35 tion to provide an atmospheric water collector, having 
a reliable sterilizing system, lower electrical use and 
increased efficiency, characterized by producing suf- 
ficient quantities of drinking water, having increased 
heat dissipation and eliminating noise, and thus being 

40 an improvement and more efficient version than the 
one described in the prior art 

The most significant problem for producing water 
is temperatures below 10°C. The machine can be pro- 
vided with a conventional regulator comprising a ca- 

45 pillary tube of a thermostat, and a defrost sensor. In 
this case the machine may condense and convert the 
water into ice, until the defrost sensor activates shut- 
ting down the refrigerant compressor and thus stop- 
ping the condensation activity of the cold coil . Then 

so the machine merely continues to pull air across the 
coils and ice, until melting of the ice is achieved. 
In order to improve the quantity of the final water pro- 
duction, the prior filtration of air is suggested by the 
applicant, as will be described later. However, air 

55 which has been deionized or negatively statically 
charged by filtration through the purification filter, has 
an influence onto the static pressure and other vari- 
ables, which are not encountered in constructions de- 
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scribed in the cited patent references. These varia- 
tions in pressure influence the machine production. 
In order to improve the crude regulation of the refrig- 
erant effected by the mentioned capillary tube, spe- 
cific means are heeded, which would have the ability 
of assisting the capillary tube to regulate the pressure 
of the refrigerant liquids contained in the compres- 
sors and in the lines. 

It is therefore the additional purpose of the pres- 
ent invention to provide a device workable in wide 
temperature and humidity scopes; namely, to provide 
a device able to compensate temperature and humid- 
ity conditions fluctuating more than 50%, and there- 
fore able to condense water at temperatures lower 
than 10°C. 

Summary of the invention. 

Adevice for collecting drinking water from the at- 
mosphere, herein provided, is based on the prior fil- 
tration of the air, dehumidification of the air and the 
subsequent purification of the obtained water supply, 
comprises a self contained unit, to be connected to a 
source of electricity; and said self contained unit com- 
prises an air purification filter, two refrigeration com- 
pressors, one fan, a condenser coil, an evaporator 
coil, a water holding reservoir, a water dispensing 
line, pumping means, and purification apparatuses to 
be mounted before and after said water holding reser- 
voir, and said pumping means are placed outside of 
said water holding reservoir and are attached to said 
water dispensing line; and said purification apparatus 
mounted before said holding reservoir is a waterf ilter, 
connected directly between said condenser coil and 
said water holding reservoir. 

In the preferred embodiment said air purification 
filter is a system of various filtration screens. 

In one preferred embodiment said water filter 
connecting said condenser coils and said water hold- 
ing reservoir is a ceramic filter. 

In the preferred embodiment said purification ap- 
paratus placed after said water holding reservoir, is 
mounted inside said water dispensing line at its dis- 
charge port 

In the preferred embodiment said purification ap- 
paratus mounted inside said water dispensing line is 
an ultra-violet bulb. 

In the preferred embodiment said refrigeration 
fan Is the blower type fan. 

In the preferred embodiment said two refrigera- 
tion compressors are high power and a low power re- 
frigeration compressors. 

In one preferred embodiment said low power 
compressor is placed in an upper compartment of 
said self contained unit; said high power compressor 
is placed in a lower compartment of said self con- 
tained unit; and said fan is placed in said lower com- 
partment of said self contained unit. 



In an alternative preferred embodiment said low 
power compressor is placed in a lower compartment 
of said self contained unit; and said high power com- 
pressor is placed in a lower compartment of said self 
5 contained unit; and said fan is placed in the mid range 
of said self contained unit. 

In a further embodiment said condenser coil is 
placed in parallel with said evaporator coil and is pro- 
vided with a metal framing, mounted between said 
10 evaporator coil and said fan in order to channel air 
flow and secure said condenser coil. 

In a further alternative embodiment said fan is a 
coaxial fan. 

In one preferred embodiment a capillary tube and 
15 a defrost sensor are used as a regulator of a refriger- 
ant in said device. 

In a further preferred embodiment in order to reg- 
ulate the pressure of the refrigerant liquids contained 
in said compressors, according to fluctuations in tem- 
20 perature and humidity, an expansion valve is provid- 
ed; and said expansion valve is controlled by a com- 
puter board. 

The expansion valve compensates conditions 
which fluctuate more than 50% in humidity and tem- 

25 perature. For instance, at low temperatures the ex- 
pansion valve cuts down on the accumulation of ice 
by adapting the machine's pressure variations to con- 
tinue to condense water as opposed to ice. 

In a further preferred embodiment said self con- 

30 taining unit is provided with double band condenser 
coils in order to allow for greater variations in temper- 
ature without the loss of water production. 

In a further embodiment said self containing unit 
is provided with an integrated component board for 

35 monitoring various machine operations and regulat- 
ing the fluid and temperature levels throughout said 
device. 

In the preferred embodiment said air purification 
filter is a multilayer filter known as EcoFlo R air con- 
40 ditioning and heating filter. 

In a further embodiment a re-circulation pump is 
provided for continuos circulation of the water inside 
said refrigeration box and inside said water holding re- 
servoir through additional filtration systems. 
45 The device described above has the following ad- 
vantages. 

1The water which is condensed on the coils is 
75-100% cleaner than the unffltered air. 

2. The air filter keeps the self containing unit of 
so the machine cleaner, thereby cutting down on 

servicing and mechanical failure. 

3. The air filtration prevents the congregation of 
disease forming bacteria and other particles in- 
side the dehumidification unit resulting in the pre- 
ss vention of many water/airborne disease contam- 
inants which may affect the water supply. 

4. The machine is more reliable and effective at 
low temperatures due to the novel control system 
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comprising a computer board and an expansion 
valve, able to regulate the pressure of the refrig- 
erants in the compressors. 

5. The water is disinfected at the discharge point 
due to the placing of the ultra-violet filter directly 
into the outlet water line ( instead of the water 
holding tank) , thereby assuring sterilization of 
the water prior to dispensing. 

6. The machine does not use an inlet water line 
connecting between the dehumidification unit 
and the holding tank. It allows the machine to col- 
lect a greater quantity of water directly off the 
coils without the need of collecting it in plastic or 
stainless steel trays or tubing, being also suitable 
areas for bacterial growth. Instead of the unnec- 
essary tubing, a water filter is introduced, effect- 
ing a prior water purification. 

7. The positioning of one or both compressors in 
the tower portion of the device and cooling those 
compressors with ventilation from the lower fans 
located in the lower or in the mid range of the de- 
vice prevent the device from being too top heavy. 
The machine is able to tip over at a 1 5 degree an- 
gle. 

8. The specific contents and configuration of the 
device provide sufficient heat dissipation and 
lowers the noise. 

Brief description of the drawings. 

The present invention can be best understood 
and illustrated by the aid of the attached drawings. 

Fig.1 illustrates a three-dimensional view of the 
suggested device for collecting drinking water from 
the atmosphere. 

Fig.2 illustrates a top view of the device illustrated 
in Fig.1. 

Fig.3 illustrates a partial crossection of the device 
illustrated in Fig.1, in an open position. 

Fig.4 illustrates a side view of the device illustrat- 
ed in Fig.1 with a partial crossection. 

Fig.5 illustrates the crossection of the device as 
illustrated in Fig.3, in the closed working position. 

Fig.6 illustrates a frontal crossection view of the 
device illustrated in Fig.1 . 

Figs.7,8 illustrate a crossection of another modi- 
fication of the suggested device for collecting drinking 
water from the atmosphere. 

Detailed description of the preferred embodiment. 

Fig.1 illustrates a three-dimensional view of a 
suggested device 10 for collecting drinking water from 
the atmosphere. In Fig.1 one can see a self contained 
unit 11, an orifice for an air filter 12, a cup dispenser 
13 and a water discharge compartment 14. 

Fig.2 illustrates a top view of the device 1 0, show- 
ing a low power compressor 15. It is positioned in the 



upper part of the self contained unit 11 . An evaporator 
coil 16 is positioned near the compressor 15. 

Fig.3, 4, 5 and 6 illustratrate the structure of the 
first embodiment of the suggested device. 

5 The evaporator coil 1 6, the low power compressor 1 5 
( such as 1/2 horse power compressor) and a con- 
denser coil 1 7 are placed in the upper part of the self 
contained unit 11. The cold box 20 is situated in the 
lower compartment of the unit 11. The cold box 20 

10 contains a water reservoir 1 9, collecting water from a 
ceramic filter 18 placed under the condenser coil 17. 
The cold box 20 comprises also a pump 21 and an ul- 
tra-violet carbon filter 22, both are attached in turn to 
a water line ( not shown) coming out of the water col- 

15 lecting reservoir 19. A high power compressor 23 
(such as 120 HP power chiller compressor) is placed 
under the cold box 20, provided with a cold box ther- 
mostat 24 and a blower type fan 25. The upper com- 
partment and the lower compartment of the unit 11 

20 are connected by means of an air passage 26. 

The moist air, coming through the multilayered air 
purification filter 12, passes through the evaporator 
coil 16, and water vapours condense onto the con- 
denser coil 17 of the low power compressor 15. The 

25 air goes through the coil 17 and passes down into the 
lower compartment through the orifice 26. In the low- 
er compartment of the unit 11 the air is propelled by 
the blower fan 25 into the high power chiller compres- 
sor 23, and then released outside. Thus the dehumi- 

30 dif ication and the cooling of the water are provided in 
parallel in the same device. 

The back side of the unit 11 is provided with a static 
coil 27, to allow the air cooling of the coil. 

The condenser coil 17 is a double band, and the 

35 compressor 15 is provided with an expansion valve 
28. The expansion valve 28 is connected to the com- 
puter board (not shown). The expansion valve in com- 
bination with the computer allow greater variations in 
temperature without loss of water production. 

40 Fig.7 and Fig.8 demonstrate an alternative mod- 
ification of the suggested device. This modification 
involves another placement of the elements inside 
the unit, and comprises one additional partition and 
a modified fan. The air flow chart in this modified sys- 

45 tern is different 

The low power compressor 35 is placed on the 
top of the lower compartment of the unit 31 . 
Opposite, a fan (for instance, a coaxial fan) 39 is 
placed at the top of the upper compartment of the 

so unit 

The condenser coil 37 is situated along side the evap- 
orator 36. Ametal framing 38 is provided between the 
evaporator 36 and the fan 39 in order to channel air 
flow and secure the condenser coil 37. 
55 While the present invention has been described 

in accordance with the attached drawings, it should 
be appreciated, that other similar combinations of the 
same elements in the self contained unit can be sug- 
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gested and should be considered as part of this in- 
vention. 

Claims 

1 . A device for collecting drinking water from the at- 
mosphere, based on the prior filtration of the air, 
dehumkJification of the air and the subsequent 
purification of the obtained water supply, and 
comprising a self contained unit, to be connected 
to a source of electricity; and said self contained 
unit comprises an air purification filter, two refrig- 
eration compressors, one fan, a condenser coil, 
an evaporator coil, a water holding reservoir, a 
water dispensing line, pumping means, and puri- 
fication apparatuses to be mounted before and 
after said water holding reservoir; and said pump- 
ing means are placed outside of said water hold- 
ing reservoir and are attached to said water dis- 
pensing line; and said purification apparatus 
mounted before said holding reservoir is a water 
filter, connected directly between said condenser 
coil and said water holding reservoir. 

2. The device for collecting drinking water from the 
atmosphere, as in claim 1, wherein said air puri- 
fication filter is a system of various filtration 
screens. 

3. The device for collecting drinking water from the 
atmosphere, as in claim 1, wherein said water fil- 
ter connecting said condenser coils and said wa- 
ter holding reservoir is a ceramic filter. 

4. The device for collecting drinking water from the 
atmosphere, as in claim 1, wherein said purifica- 
tion apparatus placed after said water holding re- 
servoir, is mounted inside said water dispensing 
line at its discharge port 

5. The device for collecting drinking water from the 
atmosphere, as in claim 1, wherein said purifica- 
tion apparatus mounted inside said water dis- 
pensing line is an ultra-violet bulb. 

6. The device for collecting drinking water from the 
atmosphere, as in claim 1, wherein said refriger- 
ation fan is the blower type fan. 

7. The device for collecting drinking water from the 
atmosphere, as in claim 1, wherein said two re- 
frigeration compressors are high power and a low 
power refrigeration compressors. 

8. The device for collecting drinking water from the 
atmosphere, as in claim 1, wherein said low pow- 
er compressor is placed in an upper compartment 



of said self contained unit; said high power com- 
pressor is placed in a lower compartment of said 
self contained unit; and said fan is placed in said 
lower compartment of said self contained unit. 

5 

9. The device for collecting drinking water from the 
atmosphere, as in claim 1, wherein said low pow- 
er compressor is placed in a lower compartment 
of said self contained unit; and said high power 

10 compressor is placed in a lower compartment of 
said self contained unit; and said fan is placed in 
the mid range of said self contained unit. 

10. The device for collecting drinking water from the 
15 atmosphere, as in claim 9, wherein said condens- 
er coil is placed in parallel with said evaporator 
coil and is provided with a metal framing, mount- 
ed between said evaporator coil and said fan in 
order to channel air flow and secure said con- 

20 denser coil. 

11. The device for collecting drinking water from the 
atmosphere, as in claim 10, wherein said fan is a 
coaxial fan. 

25 

12. The device for collecting drinking water from the 
atmosphere, as in claim 1, wherein a capillary 
tube and a defrost sensor are used as a regulator 
of a refrigerant in said device. 

30 

13. The device for collecting drinking water from the 
atmosphere, as in claim 1 , wherein in order to reg- 
ulate the pressure of the refrigerant liquids con- 
tained in said compressors, according to fluctu- 

35 ations in temperature and humidity, an expansion 
valve is provided; and said expansion valve is 
controlled by a computer board. 

14. The device for collecting drinking water from the 
40 atmosphere, as in claim 1, wherein said self con- 
taining unit is provided with double band con- 
denser coils in order to a! low for greater variations 
in temperature without the loss of water produc- 
tion. 

45 

1 5. The device for collecting drinking water from the 
atmosphere, as in claim 1, wherein said self con- 
taining unit is provided with an integrated compo- 
nent board for monitoring various machine oper- 

50 ations and regulating the fluid and temperature 
levels throughout said device. 

16. The device for collecting drinking water from the 
atmosphere, as in claim 1, wherein a re-circula- 

55 tion pump is provided for continuos circulation of 
the water inside a refrigeration box and inside 
said water holding reservoir through additional 
filtration systems. 
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